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Rotavirus is the major pathogenesis of infantile diarrhea. 125 million infants all 
over the world caught diarrhea because of rotavirus and 60 thousand of them died of 
this disease. This often happened in undeveloped countries. No effective drugs have 
be developed by now, hence it is of significance to take precautions against rotavirus. 
As is known, vaccine is the most effective precaution. Then the development of safe 
and broad-spectrum of vaccine has become the object of increased interest. TCID50 
used to be a popular method for detecting neutralizing antibodies of rotavirus. But it 
was not convenient in large-scale screen because it was too time-consuming and 
subjective. Therefore, the establishment of an effective method was important to the 
investigation of rotavirus. 
In this study, we established a new method of separating, identifying and culturing 
rotavirus to select different viruses. Besides, Elispot, a new method of rapidly 
detecting neutralizing antibodies of rotavirus was established. This method was based 
on Elispot and automatic screening. It could separate infected and uninfected cells 
through TMB reaction based on the reaction of the structural protein VP6 with its 
specific enzyme labeled antibody 7H11. This paper also evaluated the reliability and 
stability of Elispot. The results indicated that Elispot was rapid, reliable and accurate. 
Elispot could be applied not only in the detection of neutralizing antibodies of 
rotavirus but also in the detection of titer of rotavirus. In this study, we screened the 
antibodies and analyzed the neutralizing antibodies of epidemiological serum by 
Elispot. 
 




















英文全称 中文名           
aa Amino acid 氨基酸 
Amp Ampicllin 氨苄青霉素 
bp  Base pair 碱基对 
CB Carbon acid buffer 碳酸缓冲液 
CLP Core-like particle 核心颗粒 
CPE Cytopathic effect 致细胞病变效应 
CTL Cytotoxic T lymphocyte 细胞毒性 T 淋巴细胞 
DLP Double-layer particle 双层病毒颗粒 
ds-RNA Double-single ribonucleic acid 双链核糖核酸 
EDTA Ethylene diamine tetraacetic acid  二乙胺四乙酸 
EIA Enzyme-linked immunosorbant assay 酶联免疫吸附法 
Ig Immunoglobulin 免疫球蛋白 
HRP Horseradish peroxidase 辣根过氧化物酶 
KD Kilo Daltons  千道尔顿 
Kan kanamycin 卡那霉素 
mRNA Messenger  ribonucleic acid 信使核糖核酸 
NSP Non-structural protein  非结构蛋白 
PAGE Polyacrylamide gel electrophoresis 聚丙烯酰胺凝胶电泳 













缩 略 词 
X 
   
RT-PCR Reverse transcription polymerase chain 
reaction 
反转录聚合酶链式反应 
TCID50 Tissue culture infective  半数组织感染剂量 
TLP Triple-layer particle  三层病毒颗粒 
T Triangulation number  三角划分值 
VLPs Virus-like particles 类病毒颗粒 
VP Virus protein 病毒蛋白 















1 前 言 
小儿腹泻是儿童的常见和多发病。据世界卫生组织（WHO）的报告显示，
每年全球大约有 150 一 200 万婴幼儿死于腹泻相关的疾病或并发症[1]，其中轮状
病毒是导致全球儿童急性和重症腹泻的主要原因。1963 年，Adams 和 Kraft 首
次在腹泻小鼠的肠组织切片中观察到轮状病毒颗粒[2，3]，由于其类似车轮状的结











直径约为 60nm ，外表较为粗糙，不具有感染性，单层颗粒较为少见[6] 。病毒
的三层颗粒从内到外依次有 VP2，VP6，VP7 组成。轮状病毒的基因组是具有成
节的双链 RNA（dsRNA），在宿主细胞浆内复制；轮状病毒外面两层衣壳均为


















图 1. 轮状病毒结构示意图及电镜照片 [7，8] 




乙醇等消毒剂灭活；56°C 孵育 1 小时可将轮状病毒完全灭活[9]。 
1.2 轮状病毒的基因组 
轮状病毒基因组为成节的双链 RNA（dsRNA ），有 11 个基因片段组成，
位于轮状病毒的核心衣壳内。通过聚丙烯酰胺凝胶电泳分离，可以清楚的观察到
不同大小的基因片段。不同组的电泳图谱具有较大的差异，其中 A 组轮状病毒




















Fig 2:The genome and proteins of rotavirus  
 
1.3 轮状病毒蛋白 





Table 1:Protein of rotavirus 












1 3302 VP1 125  内核蛋白；RNA 聚合酶 
2 2690 VP2 103 
十四烷基
化 内核蛋白；与 RNA 结合；亮氨酸拉链 
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